PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: Chu 



For: MOSFET STRUCTURE AND METHOD OF FABRICATING THE SAME 



CLAIM OF PRIORITY TO AND 
SUBMISSION OF CERTIFIED COPY OF REPUBLIC OF CHINA APPLICATION 

PURSUANT TO 35 U.S.C. §119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



In regard to the above-identified pending patent application and in accordance with 35 
U.S.C. §119, Applicant hereby claims priority to and the benefit of the filing date of 
Republic of China patent application entitled, "MOSFET STRUCTURE AND METHOD OF 
FABRICATING THE SAME", filed November 14, 2003, and assigned serial number 
92132072. Further pursuant to 35 U.S.C. §119, enclosed is a certified copy of the Republic 
of China patent application 



Group Art Unit: Unassigned 



Serial No.: Unassigned 



Examiner: Unassigned 



Filed: February 20, 2004 



Docket No. 251613-1010 



Respectfully Submitted, 



THOMAS, KAYDEN, HORSTEMEYER 
& RISLEY, L.L.P. 




Daniel R. McClure, Reg. No. 38,962 



100 Galleria Parkway, Suite 1750 
Atlanta, Georgia 30339 
770-933-9500 




si 
m 
s 

si 

si 



si 

i 




RJlSl RJL51 RJ151 fHJLSI 



t # R, ■ «L*3p ^1WI>§ 



INTELLECTUAL PROPERTY OFFICE X 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 

\ 

This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed whicJ is identified hereunder 



Application Date 

f ft I Sfe 
Application No. 



Applicant(s) 



S : &tl 2003 11 £ 14 B 

V 

092132072 

r 



( 




SI 

m 
si 
■a 



si 




) 



j 



Director General 



( 






\ 



i 



09320016800 

Serial No. \^ ^ / 



'j 

J 



IssuevDate 



r 



[sue] [sjia Sue] [she] [shh] 5ueI EuhI 5tr) 5ffH) 5ffH] ETfal 5ffz] [sua] 




Device Structure of a MOSFET and Method of Forming the Same 

* - t » A : (* l a) 

ProMOS Technologies Inc. 

>fUiA : ( tX/*i) & & A. HU,HUNGCHIU 
*MifHM. £■ ^^^tag- 19 ft 3 $ 

3F, NO. 19, LI HSIN RD., SCIENCE-BASED INDUSTRIAL PARK, HSINCHU 

M #:(tX/^) f#R.B R.O.C. 
- : (# 1 A) 

CHU, CHENLIANG 

#4*1****18 ###3*. 65% 14 ft 3 4fc 

3F, NO. 14, LANE 65, CHEN KUNG RD., HSINCHU CITY 

B #:(tJt/&X) R.O.C. 
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©**tlM3re.i«(>T*JHfc (felt) tUMMH □ i*B«Hi**t : 

1. 
2. 
3. 
4. 
5. 

1. 
2. 

□ a ft$fc±4fc = *#*M* ; a & ; m^ttia] 



fa . t "* m m * 



#L -f t a a a flft ^ M -fr € >§ ^ it & a. ^ - JA ff> * lb °t M 



14 qfl # # 

A device structure of a MOSFET and a method of forming 
it are disclosed. The thickness of a portion of the gate 
dielectric layer of the MOSFET adjacent to the drain is 
increased to form a bird's beak structure. The gate-to-drain 
overlap capacitance is reduced by the bird's beak structure. 
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**(-)*"*#*«<ft*IH*: % 2 a 



200 : 

210: nq & 

220 : M 4h « * 
220a : & ■* 
230 : & ^ 
240 : 
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^l^SpI^ — 3* ft, -f Jb ft (metal-oxide-semiconductor 
field effect transistor ; MOSFET)4l & $g & g. 1$ fa # & - 



[ & ar & #r 1 

ft ^ £r £L * € a a a It A « M m «h f ' W-k° to M (RF)it 
^i&^&^&te^^<tS&-# ' #$K4fjfc£-*,*«&ltl*j 
-gp #J ^ £ % (parasitic capacitance)/ 5 ^ i£ #J ^ # ° 
f aU^^f itl:&#ffl^^^^§fit#t|: (overlap 
capacitance) » * @ & K ^ ^ # f 'J M T #r i& fa • 

*fi*«&/^S4;fcl&#^^#f-lfr#-J&# 1A-1D ffi • 9 
1A — ^IL-^«ait^j**feA.A^ (common-source 

amplifier)^ •t5§.^^@ - f |:f tA^ISl CI > C2 > C3 
m m *. $P 4fc- JR, -f € a a B It Q # M * G - « SH&ft D ' 
^ f'J ft ft a& Vi - Mfc & lOO^If t^R L « rt, * # ft ifc € 
. j£ h Vo; li^lSfe^ Vi 4l ft ft £ £ H A % t IS- R s • « 8!t 
« I 6<j ft it M (bias) it ^r^^ € Jl & Q ' Xit^fJ H t 

a an -vss° nmfcfetL&j^mn r g * & w * g $>j 100° 

€ ia n R D ^ 4£ at * d si jl « a an v DD - 43. -et ifc a * € a B a 

It Q«*ft S i4 & S'J * & # (substrate or body) • JL -jSt a T 
#J A *K ¥ ^ (high-frequency response) # t ' D ^ H CI > 
C2 > C3 % m *& it fa & (short) - 
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(small-signal equivalent circuit)^ ° >£. $ lBH^ ' |^ 4- 
« a s 9 ft * * # *t € f*. 4£ 2! * « * % -ft |L 4- -t Jk it 

Q-jfc'hfrst#sfc««*-*aifc^M* g ^ an ^ s its 

Cgs(i^^ % ft *& ft « ft & Vgs) - M*G*J-a*D'^^F4.« 

S- Cgd - ^ ft t ?t j| g m Vgs - a A ^ jU t ia (output 

resistance)r 0 »^-t^rlL^€a 3 a ft Q * # * 
(transconductance)g m • 4§t jtb » %L fa D f S(5p*j-^.#) 

£ £ & # 'If -X T ' ^r^^-ta^lt^^^^^^^d 
(saturation region) ° fl t a B a ft Q >4^-t&^H^_T ' 

fill Cgs &&mm. G it it ft % ^ (gate-to-channel 
capacitance) - G*«tt S fid t 4 t ^ 4 « A W * G # 

# #1 ^ £ t S- • M ft G tilil^ t^^f it^ Cgs #i 

# J& 4fr ° 1 € S- Cgd & RQ & G*f-«.*D6$£4«3gL' 
J- * * m tiL M 1-10 fF(f=10" 15 •> F^,^^l)o^^ lB®^f7F' 

4ft * t ia r D > t ia n R D & £ « t ia Rl a & jt # m a -sr 

.# A - # Sfc € IS- R'l • 

# 1 C ^ & # lBitt^^j^jbt^l'^t^^t 
S (Thevenin's theorem)^ ft % 1 B ® t H 4ft ^ #'J • T 

*9-*Jft**«ftft ViR G /(R s +R G )# & & 4p % Hi. R'(# ^ r s 
&m Rg) ° S^f 4f ^ Cgd fc. * • feilf Iff Cgd 
# € 25. «. 'h ' #r « T & * ft • 0 jfc ' 4ft A € ft Vo in f ^ 



Vo= -g m VgsR' L 

% ID ® a # ft *f (Miller capacitance)C M $l ft $ 

<£ « & Cgd £ 1C g ttA#J^f i^i of'JI f 4f 

% Cgd ^ Jft t JE 4^ fcb {£(# *P Vo/Vgs=-g m R' L )ffq M M # ft £ 
3S^r#*o*ft*tS- 

C M =Cgd (1+ g m R' L ) 
1$ ID ® • fitliCgs^^lfrtSCMS^ii^^ 

a «r ^ # ^ — # € S- c T » % id m ^ & #j « j& » # gp 

s^yV*fc€l&tS€3S- (input RC circuit) • # & — P£ fa i& ft & 
H (first-order low-pass filter) » J. % ft % & C T R' ° jtb ^ 

— 3L ^ tf] % ffi %k$k (dominant high-frequency pole) • jtb i. 2$. 
& ft 41 -t 3 M M ^ (upper 3-dB frequency) to H M. # ^ 
to H =l/ C T R' 

m J=b • ifc^Sjitt&AgiA^itSJtli (gain)A H -T * ?f & 

A H =A M (l/[l+s/6J h ]) 
£r + s ^ ^ (complex frequency) » A M ^ + ^ *f 
. (midband gain) • J^J^^itiM^vii^^f" 5 ]"^-^" International 
Thomson Publishing #f it! JR. ' # r Microelectronic 

circuits j £ =. JR. 41 # -fc # > Adel S. Sedra & 

Kenneth C. Smith • 

*4jt«Ji«^*f ' f If ^ Cgd 
iHTff^U' f4t$ Cgd f |T#^tS C T > J: 3 
^it#*<tfH* A H • lib Bp & * ft *i A 



(Miller effect) °-kp%Lfrfa & Cgd > *»J -T H * _t 3 Jt 

^^^H^i^^^^if^ A H «^-^® ' A^f If ^ Cgs 

&*£#>t#**.*&(&4£jet*&«£i vt # ana £j a* « « aft i DS ) 
[ # m & ] 

# ^ ' ffl J-X fl£ 45, nq 4& «■ jS. 4£ # $ # % & ' ffij *f i£ ^£r ^ ^1^- 
€a a 9 ^^^^#*Mf#^jife • 

4ft • ai^fefigfef ^L^^iitl: . ffij if it H € & It 

* # 8/1 - 4& * 2fc W ' ^ J* 4t It. -f € a a a 4ft ft * 

& * « T <H '• * - & # Ji ^ A - M * # ' £■ t *b ffl 
jfc.ffl 4£ & # — A! & it #J |SJ 4tf 4L A, & # # * ® • 4£ 

H-fb*#ib^*M*^^A«-i«&^jil-A-)ri*4ft- folk 

* I* jfc * Ml % - *A*jfclW**«^.A4.#t^JW*A 
- an 4& A - 325. & > jtb at 4£ II jfc A °t * 4ft n 4M ° 
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* £ * « T • -£-&#-L^/&-F?1 . g. t it 

l^ft*£#&#£-fflifr€,#il-t?-&;i • 

^ i£ *T l& ^ # ' *IfflAM*^*4LiS&Sti6^^^^-fiL 

m ft g # — ffl a sl h jfc m m w & # # * a* <> # # 

IIUit^I^H^II-H^i' & ft. * ifc- 

ft H - ft > ifc «. ft & itb jfb -ft & & IS] #J • 

* W # T *J ft ft ° ®&1tl$^ < iJf#i£;&ft^- 

. a it # 4 m. & & m Bf m ft # m # & jt a # 4 at « > 

[ ^ * 2r A 1 

4t £ ft, * t a s a ft 4^ «| © # & 7F * V • £ # 200 ^ _L #l 
£ ffl it € * 220 H ^ ft 210 > £ M ft 210 p& ft* & # 200 + 



4- * & 230 & 240' 230 & «. ft 240 £ * ffl 4fi 210 

* $ # - -L i& 4l ffl ^ € * 220 * * at a « 240 i* * * lb 

«t 220a An- • *» jfc -T PM& * « 210 H 

31 240 He. j& 4^ S & f 2gi • 



^tst 3? 2 n 


t«#«* N 34 * *. + € a a H It 


' ffl ft € 


4 


220 &j # # ^, % 


$X JSl % $L 40 ^ • J. itb N ^ 


*. 


* t a a a tt #1 it 


-^i ^. (channel length)^ 0.2 ft 


: # (nm)° 




* ffl 4h € ,# 220 


* * A °t 220a # & # ' m 


& 2 10 




at m 240 ^ 4 # 


% & 1.328 f F • fe*> M 4* 


€ ># 220 




# A «t 220a # ; 


& ft ' X'J M 4£ 2 1 0 *f & 240 


4 # 




A t f £ *» T ° 









2 Bl t # A °t 220a 4^;8fcABIK>F#'#3HI*- 

# A * *P ^ ^ M 4h € ># 220 D 0 % It 40^- A < 
220a^^i£^7jc^#&£9#;fr30 o • itb NS^|,|t 
a B a It ii. it fc A W (*.^dJ)#^ 10 ft:* . X A °t 220a 

. -?o L £ it it -fc & ft * SL L # ^ 0.06 H * - A °t 220a 
¥i & Mk xy M # 4* ^ M & ' *n A °t 220a 4l # i£ Ji >f£ 
& .ft ¥j J$L y # £|- i£ r^.a x ^ & • _t i£ A °t 220a 

4^^-it^TK^^^^ r IfrJl * (1)*. - 
r = tan# (1) 

* 210 # 240 6^i#f:^^L C |^^#f#AQ^a 
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C = ^ = ^ (2) 

AF D 

^ # ff # iU ' in J 4 $ (3) ^ « 

c = ^ r — - — dx =£—) — ! — dx 

J Do + rx r Q(Do/r + x) 



W 

- s — \n(Do/r + x) 
r 



L W. ,Do + L*r^ 

= s—M — ) (3) 

o r Do 



tf % ij # m m 210 m >&fe 240 # i # t c # ^ 0.348 

f F o H # m & .% 220a » m ^ tf £ ^ *f . ^ 2 10 

*f 240 C^^TIf 74%^_ £ ° 

% — it 3fc jEgj 

tf^aa^ 4A-4E ® » ^ tf 4fc J» * afl - & ^ ^ 
^~m&^¥^M*&ttM*ktiimM&if;&® • Ht m % 4A 

-L it ft * ,# # # t 4a T ft 4b ^7 - |£ & ft 4b • 

#'J °T & £ la ^ ' & ^ 3" frj :fco ^ & 4b * n 4a >K ft 
(CVD)* - itti«i^tmih^SI|i|tt#l*^J|l 
* « ^ * tU « * 410 ^«^t* 420 • ft ^ 410 ^ otb 
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if- it Jt - £P ' m m ft <t % 420 *p £ & <h « j| #j - S|J 

^ - p<fl ^ 4 1 o & m ^ « a 420 *r %* m & - m & ^ # • & 

& ^ J^c. - * * $ 430 ^^.^.^b^^J##^.^# 400 - itb jp. 
4k A 430 ft # f #J -kP % fL 4b & ' & 4fe ^ ft. 4b ^ • J- £ 
/fc#*frJ:fe&4b**L*J$fti|**' • 

4B ffl • #f 440 f 1^^^ 430 iMj - 

£P ^ • # «t *J 4k * is 4i * 4k >§ 430 a4k*djifcW^^46«j 
- #1 • * Rp M 4fc 4 1 0 # - #J > * isj 4l & # 400 ^ 
© • ,tb JP- 4k ># 430 ^ & ft, 4b ^ » m »T 4£ ffl *] g& 4 «| 

it # 'i± * i*- ft. 4b - n k 4c n » us * * «t * & 440 » 

* a *j ^ i i a t (hf) ^ «fe *j « # ^ ^ m * a 4t 

ft -Ik *J 4k & ib 4i nq 4h ^ A 420 m - %t V? • a m ft ^ 4 1 o 

41 £ 415J,^iti^ ' a ^ ;£ j£ (undercut)M M ° if $~ 
m% 4D ffl . *K&.#ifc4T&*,4b* ' H 4b ffl & 410 4i & £ 
415 a ^ .lb "£ 420a« jfc Bf . H-J»4k*ltt^.*.# 400 ^ 
M ^ 410&ft4Lft. 4b 4D ®^t7F^#^ . 

tf as $ 4E @ . 430 • 

ftA^^M* 4 1 0 W 41 # 400 t ^ £ # #■ #i N ^ 
& 450 & N ^ ^ 460 • # N£!£-#L-f«£lt4i|H1; • 
-h i£ 4i JVJ 4 1 0 41 ft 420a # sfy m I* 4R M & 410 

* ». « 460 J^^^4:f 4f f o ^ >i t> 60 ^: • «i/^3i« 
& *'J fifl -fr € >f 420 6#F itb # ^ ii # — ^ !j& ^- 60 • f « | 

* 41 - m ft it it J*.£ V IK f'J m ^ jft 41 A «t- 420a # ^ 
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£ jfc t * M * ' N 31 ft -f * & ft 60 it it * & Jj, 0.2 
ft * » * R?^ t f 420 60 & £ 40 ^ o >S ^ 6*1 W «■ a 
te^-?-to-ft:,£44tS-{i:i& 0.451 fF/|im • ffij ^ /£ .lb °f 420a 
Z-4kW 410 «■ 460 ^ ^ ^ -ft. A 4 ft « ft ft & 0.307 

fF/jim ' # PM& 7 32% • IS]8f/c#4L^t^^M Vt^att 460 
*J « ft 450 Jfc all I DS II^«±|[tt4jlttA^t^ ' 

• Mt-te m. Vt *j Bfc ft 20mV • itb *h » IF^K 

% ^ ir m & 

% 5 a-5f n^^#Ljift^ft^^-ft^5r«^^ft^ m. 

m. *] * 41 7F ^ @ - ^ # 88 $ 5A@^^' P^I# 500 

»T Js, ft 4b ' & ft ft 4b & • ^t^^^^^r*^i^»r 
& & ft 4b ° $f fl M tf] tf % M *° ^ & £ £k & ' 

*-w*»"3r^-fb*ft^B sfc'if* ^ - & ft n * ^ € ># * itb $- ft 

I H # t # # IJ t t a ^ i tH M ^ 520 ^ fU t 4 

.510' ffl 520 itb ft >f 60 - £P # » ffij ffl ^ % M 5 10 

*P A itb ft € ft 60 - -gp ^ . m & 520 A M ^ € ft 5 1 o *fc 

# & - M 4fi ±fe § • 

It # AK # 5B|«Mt^^-|^f 540 a ft IK. Jtb M 

* 4 H * # 500 - * ^ft 540 60 # f *f *o T ^ ft 4b ft ' 
J^#j&#**J*»T*4b#ftft^ft*-ft#.jfc# 5C 
® ' «lft«-«<1-Aft**i(«.4f 540 it 4f m # ft 550 • 
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ftffite. 520 ^ & & ilk. m (shadow effect)^ & & -f- *H ^ f. 
^'itlS.^^^^-^*l.^v^^4a>^^#J^*^^ 540 ° _L i£ 

* ^ # 550 m «. « ^ » ft <H *» T A ft. * • 

Ifr #- m % 5D n » M & ffl ig # <& & ft| (selective 
etching) > #>J 4° & aft 4fc »J £L & • # ^ -f- *fc £p ^ ^ J|t 
^ % 540 = ■£ jfc * £» ># 540 # # £ & ft >fb ^ af . it # 44 

^ m *r is. * *i « ^ # A n at # m r?n it ^ ' * + * # 

ft it & #j 4k M it #• • £j&iilP*fc«JRl4fc ' © T * 4fc » -f- 
«L ^ jp. ^ ># 540a» # a #] ^ A ^ flfe. 6*1 4k M >& a # A -|± 
<k M #3 JT A #. ¥k fa 4k m * % dJ HQ tf* % % 5 10 #J - -gp 

• a s£ m # 520 ^ 5 1 5 & ih %. . a^^itd^ 

* • 

tt JR £ 5E n • # it *T & ft 4b & » ft 4b M & 520 ^ ^ 
£ 515 a & & j* «t 5 10a. £MJt j$ |k S £ ^ ^ # 500 H ft 
& 520 ^ © 4l ft 4b ># A 540a * Bfr a ^ jfc # 5E ^ #r 

^ M ^ ° s% $- m % 5F g ' JX *o & £. & ffl & 5 20 

_ * « ^ A # 500 t tf£ /fc 4 # #j N 32 ft 5 5 0 ^ N £J >8L 
& 5 60' S£ /£ N^}^rft^-€a a ali^^# - 

_t i£ ffl & 520 4^ A °t 510a^^Jfe*.pp-^W*a 520 
560 «[^^tf4t|:«ii£^^' J-XJi^tiilt^ 

^fe S'j m -fh « >t 5 1 o # - ^ it # - ^ ^> # ^ » »r ^ « * 

Hi |.4L»it^t 1 fc#^^^^^f-Jm^^^^ 0 t 510a 
UK • 
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*a^_Li£ P 3! & # 400 > 500 £ & A N S ' fl& i* *s 
450 > 550 & & & 460 - 560 $ £ P 31 > ft'J»T^/& P^^r 

H + t A It • 

* -t # ^ is. ^ it * « ^ ' a « ^ ^ w a m t ?>] * 

«■ i3t ft ^ 4 # t if- fa T • SJ&K£Mft*f».ft4Li4i|. 
^ A A °t ^ Hfc ' Jfc*£fflft#»ft*-f:4&^/fcJ& , 1t^ 

& ft « ML Ids * A # ^ ¥ • m ^ » ^ & ,% # # « 

If ^ ffi ft ^ ft ^ ^ # € ^ ^ & > 4f 4- € A It ft g. 'A 

frfam^tto¥btt&foft&&&%Vr%&<g. ' is. «p A A Jf 
sfc & * ^ ^ e, a ik it * #1 41 & *p -L > $ JL 41 ft a ft 

£ 'It • T5c#f - liilf ?fe^J ' R ^ m ® * ' ^ t* tfc 
9 1A i^-ift^f B B 9 ^^ii&^ittI|$4 

s • 
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% i c m lBs^^-fitf^tt^^^^t^i o 

% lDlt^«*it$C M H^f #f $ Cgd %. % 1C 

m t ^ #j ^ # 5t % s& ^ o 
a a a it ^ m © # 7F m m • 

£ 4A-4E B**te.W*#»W-lfcteir***^--*-&Jl 

t a a a it # n it ^ m *j ® 7F t a - 

9 5 A-5F fl * ft as * «• afl - *t ft *fc #J # H it Sft 

41 *I © M # 7F & B • 

[ Tfc # ^ * # ft Utai] 

100 : Jfe& 200 - 400 - 500 : ^ # 

210 - 410 - 520 : ft & 220 - 420 - 510 : M ^ t jf 

220a - 420a - 5 10a : & «t 230 - 450 - 5 50 : m 

240 - 460 - 5 60 : %l & 415:^^410^^^ 

43 0 - 540 : ^. 440 : & l& 

515 : M 520 4l 4& A 
540a: ^ ^ ^ 4^ £ igL ># 
550 : m * tfi fa 
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SafL'fb4kJ&ifc4LiSffl4£4&$Pfc «■ *n ^ A - lb °t « 
ft- ft J|L £ £ ; a A 

* » l£ & £. t* A ## * ISO « ° 

* ft *t f & ^ £ a a a ^ - 

3 . *o f It * #J ft SI * l*mtiLZ-5'&:>&1'tiiMfr 
tJt##t&^#Ub#> o 
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- -gp # - 

M t£ ffi ft t ># # 3" fk & & - # ft 44 « *j - 

6. t It * M « SI » l*/*5t*.>8r*»#ttt** 
>§ & ^ IL 4b #7 • 

* & ^ H 4b • 

8. - *^&4tH-f«*«tfl&^r* ' tt :** * A * fe 

^/&-*.*#jaaj£ttM*£*fc4*t*i# ; 

W*^4W-«aji|itt«isi«^tt4l.#fi(i4ti6 : 

#&&£^i£M^±fc44Lt£i£&,§i&;fT-&lb$L 
m a IL 4b 4k £ its 4^ t£ m « & 3p A & M & - .% -f *# 
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* ifr tt * * ; VA it 

& m m & m m m & # t & m % & - m m. n - «. 
& • « & t& m, * .*# m m w • 

1 o. *o t f£ * #'J ft IB * 8^/^it4L^-^ . * t * « 

1 1 . *o f J. *.J f& g ^ 8^^fi|C4L^r^ . & t IS * 

* >§ & ^ H 4b A • 

****A#;F5£iMb**L4§$£**;& • 

13. *.f t##'J^® I 8 ^ /9f idt 4L * • * * tt it 

# « ftj #, fc. ffl % « *J jH. ^ - 

14. *o f If 4M-J ft B £ S *H fir & 41 IF & ' * ttl 
S-Atttfff&^JlMb^- 

15. *»*lfr**jftB£ l4^^i4k^^r^»*tttiS 
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16.*» t Ifr JM'J jfe ffl £ 8 m i*. 2r & ' !■ 

17>f tl^'JH® I 8 « m 4L * • & t it *r 
- £P it » 



~~ & # ; 

- S» * » ^t^^^t«^#t » t£ Ifl ^ H t£ ^ « 

# ^ jfc § ; a jSl 

— «. • t*«.*^t^«4t#t ' f£ frl & & t£ & & 

* ^ 4 # ' 

^41 ' ffl aif-'f8,«M^lN-««.«^.$4^S. • 



# f & ^ £ a e a ^ • 
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% IB 



R'=(R S //R G ) G 



ViRg 
Rs+Rg 




Vo*-SLV,R' L 



100 



% 1C W\ 



R S +R G 




I ID 1 




% 4C i 



430 




% 4E i 




520 




500 



% 5A A 




I 5B S 



]/}/)/ 



i0 



^Xio 




550 
520 




540 



500 



# 5c m 




% 5F 8 



